6
-dimethyl sulfoxide solvate, C 7 H 4 N 2 O 6 ÁC 11 H 9 -NO 3 ÁC 2 D 6 OS, (II), are reported. The crystal substructure of (I) comprises two centrosymmetric hydrogen-bonded R 2 2 (8) homodimers, one with 3,5-DNBA, the other with PASA, and an R 2 2 (8) 3,5-DNBA-PASA heterodimer. In the crystal, inter-unit amine N-HÁ Á ÁO and water O-HÁ Á ÁO hydrogen bonds generate a three-dimensional supramolecular structure. In (II), the asymmetric unit consists of the three constituent molecules, which form an essentially planar cyclic hydrogen-bonded heterotrimer unit [graph set R 3 2 (17)] through carboxyl, hydroxy and amino groups. These units associate across a crystallographic inversion centre through the HIPA carboxylic acid group in an R 2 2 (8) hydrogenbonding association, giving a zero-dimensional structure lying parallel to (100). In both structures, -interactions are present [minimum ring-centroid separations = 3.6471 (18) Å in (I) and 3.5819 (10) Å in (II)].
Chemical context
3,5-Dinitrobenzoic acid (3,5-DNBA) has been an important acid for the formation of crystalline materials, which have allowed structural characterization using single crystal X-ray methods. Most commonly proton-transfer salts are formed with organic Lewis bases, e.g. with 1-H-pyrazole (Aakerö y et al., 2012) but salt-adducts are also known, e.g. 2-pyridyl-4 0 -pyridinium + -3,5-DNBA À -3,5-DNBA (1/1/1) (Chantrapromma et al., 2002) . Although co-crystalline non-transfer molecular adducts with 3,5-DNBA are now relatively common, interest was stimulated with the original reporting of nontransfer adduct formation with 4-aminobenzoic acid to form a chiral 1:1 co-crystalline material (Etter & Frankenbach, 1989) , which represented one of the earliest examples of designed crystal engineering, in that case with a view to producing nonlinear optical materials. In the crystalline state, carboxylic acids usually form cyclic hydrogen-bonded dimers through head-to-head carboxyl O-HÁ Á ÁO hydrogen bonds (Leiserowitz, 1976) [graph set R 2 2 (8)]. This is the case with 3,5-DNBA (A), which when co-crystallized with certain aromatic acids, e.g. 4-(N,N-dimethylamino)benzoic acid (B), gives separate mixed AA and BB homodimer pairs (Sharma et al., 1993) . Although uncommon with 3,5-DNBA, with other aromatic acid analogues, AB heterodimer formation appears more prevalent, e.g. the 1:1 adducts of 3,5-dinitrocinnamic acid with ISSN 1600-5368 4-(N,N-dimethylamino)benzoic acid and 2,4-dinitrocinnamic acid with 2,5-dimethoxycinnamic acid (Sharma et al., 1993) . In both AA and BB structure types, -interactions are commonly involved in stabilization, usually accompanied by enhanced colour generation. Absence of dimer pairs in 3,5-DNBA adducts is usually the result of preferential hydrogen bonding with solvent molecules, such as is found in the structure of 3,5-DNBA-phenoxyacetic acid-water (2/1/1) (Lynch et al., 1991) , in which a cyclic R 3 3 (10) interaction is found, involving two 3,5-DNBA molecules and the water molecule. The title adducts C 7 H 4 N 2 O 6 ÁC 7 H 7 NO 3 Á0.2H 2 O (I) and C 7 H 4 N 2 O 6 ÁC 11 H 9 NO 3 ÁC 2 D 6 OS (II) were prepared from the interaction of 3,5-DNBA with 4-aminosalicylic acid (PASA) and 2-hydroxy-3-(1H-indol-3-yl)propenoic acid (HIPA), respectively, and the structures are reported herein. With (II), the incorporation of C 2 D 6 OS resulted from recrystallization from d 6 -dimethylsulfoxide.
Structural commentary
In the co-crystal of 3,5-DNBA with 4-aminosalicylic acid, (I) (Fig. 1) , the asymmetric unit consists of two PASA molecules (A and B), two 3,5-DNBA molecules (C and D) and a partially occupied water molecule of solvation (O1W), with site occupancy = 0.4. However, what is most unusual in this structure is the presence of not four homodimers in the unit cell, but two homodimers (centrosymmetric PASA A-A i and 3,5-DNBA C-C ii pairs), as well as two heterodimer B-D pairs (for symmetry codes, see Table 1 ). All dimers are formed through the common cyclic R 2 2 (8) ring motif. Present in the PASA molecules are the expected intramolecular salicylic acid phenolic O-HÁ Á ÁO carboxyl hydrogen bonds, also present in the parent acid (Montis & Hursthouse, 2012) .
In the ternary co-crystal of 3,5-DNBA (B) with 2-hydroxy-3-(1H-indol-3-yl)propenoic acid (A) and d
6
-dimethylsulfoxide (C), (II) the three molecules inter-associate through carboxylic acid O-HÁ Á ÁO and N-HÁ Á ÁO hydrogen bonds, forming a cyclic R 2 3 (17) heterotrimeric asymmetric unit (Fig. 2) . Molecular conformation and atom-naming scheme for the two PABA molecules (A and B), the two 3,5-DNBA molecules (C and D) and the disordered water molecule (O1W) in the asymmetric unit of adduct (I), with displacement ellipsoids drawn at the 40% probability level. Interspecies hydrogen bonds are shown as dashed lines. Table 1 Hydrogen-bond geometry (Å , ) for (I). Symmetry codes: (i) Àx þ 1; Ày; Àz þ 1; (ii) Àx; Ày þ 2; Àz þ 1; (iii) Àx; Ày þ 1; Àz; (iv) x þ 1; y; z; (v) Àx þ 1; Ày þ 2; Àz.
Figure 2
Molecular conformation and atom-naming scheme for adduct (II), with displacement ellipsoids drawn at the 40% probability level. Inter-species hydrogen bonds are shown as dashed lines.
This unit is essentially planar with a dihedral angle of 4.97 (7) between the indole ring of A and the benzene ring of B. With the HIPA molecule there is a maximum deviation from the least-squares plane of the 15-atom molecule of 0.120 (2) Å (C6A). The planar conformation of the acid side chain in this molecule is maintained by the presence of delocalization extending from C2A of the ring to O14A of the carboxylic acid group [torsion angle C11A-C12A-C13A-O14A = À177. 43 (16) ]. This is also found in the parent acid, which has the similar enol configuration as in (II) [corresponding torsion angle 170.0 (3) ] with an E orientation and in the crystal forms a centrosymmetric homodimer with an R 2 2 (8) hydrogen-bond motif (Okabe & Adachi, 1998) .
In the adducts (I) and (II), the 3,5-DNBA molecules are essentially planar with the exception of the C3-nitro groups of the C molecule in (I), and the B molecule in (II), where the defining C2-C3-N3-O32 torsion angles are 158.2 (3) and 168.39 (17) , respectively. The overall torsion angle range for the remaining groups in both (I) and (II) is 170.8 (3)-179.2 (2)
. These minor deviations from planarity are consistent with conformational features of both polymorphs of the parent acid 3,5-DNBA (Prince et al., 1991) 
Supramolecular features
In the supramolecular structure of (I), the carboxylic acid dimers are extended through inter-dimer or inter-heterodimer amine N-HÁ Á ÁO and water O-HÁ Á ÁO hydrogen bonds (Table 1) , giving a three-dimensional framework structure (Fig. 3) 
The BÁ Á ÁD heterodimers in theassociation are not only related by inversion but are cyclically linked by the amine N4B-HÁ Á ÁO52D
iii hydrogen bond, forming an enlarged R 2 2 (32) ring motif. This cyclic relationship with associated -bonding is also found in some aromatic homodimer carboxylic acid structures (Sharma et al., 1993 i in a cyclic R 2 2 (8) hydrogen-bonding association, giving a zero-dimensional heterohexamer structure which is essentially planar and lies parallel to (100) (Fig. 4) . Only two very weak intermolecular d 6 -DMSO methyl C-HÁ Á ÁO interactions are present between Figure 3 A partial expansion in the three-dimensional hydrogen-bonded structure of the adduct (I) in the unit cell, viewed down a. Non-associative H atoms have been omitted. For symmetry codes, see Table 1 . Table 2 Hydrogen-bond geometry (Å , ) for (II). Symmetry codes: (i) Àx þ 1; Ày þ 2; Àz þ 1; (ii) Àx; Ày þ 1; Àz þ 1; (iii) Àx; Ày; Àz þ 1.
Figure 4
The centrosymmetric hydrogen-bonded heterohexameric structure of the adduct (II) in the unit cell, viewed down a. For symmetry code (i), see Table 2 .
these units interactions [C1C-DÁ Á ÁO14A ii 3.472 (3) and C1C-DÁ Á ÁO12B
iii 3.372 (3) Å ; Table 2 ]. In the structure, -interactions are also present between the benzene rings of the A and B
viii molecules] [minimum ring-centroid separation 3.5819 (10) Å ; symmetry code: (viii) Àx, Ày + 2, Àz + 1].
Synthesis and crystallization
The title co-crystalline adducts (I) and (II) were prepared by dissolving equimolar quantities of 3,5-dinitrobenzoic acid and the respective acids 4-aminosalicylic acid [for (I)] or (1H-indol-3-yl)propenoic acid [for (II)] in ethanol and heating under reflux for 5 min after which room-temperature evaporation of the solutions gave for (I), yellow prisms and for (II), a red powder. This latter compound was dissolved in d 6 -deuterated DMSO and solvent diffusion of water into this solution gave red prisms of (II). Specimens were cleaved from both prismatic crystals for the X-ray analyses.
Refinement details
Crystal data, data collection and structure refinement details are summarized in Table 3 . Hydrogen atoms on all potentially interactive O-H and N-H groups in all molecular species were located by difference-Fourier methods and positional and displacement parameters were refined for all but those of the phenolic O2A and O2B groups and on the disordered water molecule O1W, with riding restraints [O-H bond length = 0.90 (2) Å and U iso (H) = 1.5U eq (O) or N-H = 0.88 (2) Å , with U iso (H) = 1.2U eq (N)]. The phenolic and water H atoms were set invariant with U iso (H) = 1.2U eq (O). Other H atoms were included in the refinement at calculated positions [C-H (aromatic) = 0.95 or (methylene) 0.99 Å ] , with U iso (H) = 1.2U eq (C), using a riding-model approximation. The site-occupancy factor for the disordered water molecule of solvation was determined as 0.403 (4) [for the (2:2) 3,5-DNBA:PASA pair in the asymmetric unit] and was subsequently fixed as 0.40. In the structure of (I), the relatively large maximum residual electron density ( 
113 (2) C4A-C5A-C6A 119.9 (3) H41B-N4B-H42B 121 (3) C1A-C6A-C5A 121.6 (3) C4B-N4B-H41B 122 (2) O11A-C11A-C1A 116.1 (2) C2C-C1C-C6C 120.2 (2) O11A-C11A-O12A 121.7 (2) C6C-C1C-C11C 122.1 (2) O12A-C11A-C1A 122.3 (2) C2C-C1C-C11C 117.8 (2) C2A-C3A-H3A 120.00 C1C-C2C-C3C 118.7 (2) C4A-C3A-H3A 120.00 C2C-C3C-C4C 123.1 (2) C6A-C5A-H5A 120.00 N3C-C3C-C2C 118.4 (2) C4A-C5A-H5A 120.00 N3C-C3C-C4C 118.5 (2) C1A-C6A-H6A 119.00 C3C-C4C-C5C 116.6 (2) C5A-C6A-H6A 119.00
114.9 (2) C2B-C3B-C4B 120.4 (2) C3C-C2C-H2C
121.00 N4B-C4B-C3B 120.1 (3) C1C-C2C-H2C
121.00 C3B-C4B-C5B 118.9 (3) C3C-C4C-H4C
122.00 N4B-C4B-C5B 121.0 (3) C5C-C4C-H4C
122.00 C4B-C5B-C6B 120.6 (3) C1C-C6C-H6C
121.00 C1B-C6B-C5B 121.2 (3) C5C-C6C-H6C
121.00 O12B-C11B-C1B 121.7 (2)
sup-7
Acta Cryst. (2014). E70, 183-187
120.4 (2) C4B-C3B-H3B 120.00 C1D-C2D-C3D 118.6 (2) C2B-C3B-H3B 120.00 N3D-C3D-C4D 118.4 (2) C4B-C5B-H5B 120.00 C2D-C3D-C4D
123.2 (3) C6B-C5B-H5B 120.00 N3D-C3D-C2D 118.4 (2) C1B-C6B-H6B 119.00 C3D-C4D-C5D 116.4 (2) C5B-C6B-H6B 119.00 N5D-C5D-C4D 118.3 (2)
178.5 (3) C11B-C1B-C6B-C5B 179.8 (2) C4C-C5C-C6C-C1C
1.1 (4) C2B-C1B-C11B-O11B 176.3 (2) N5C-C5C-C6C-C1C −178.9 (3) C2B-C1B-C11B-O12B −3.0 (4) C2D-C1D-C6D-C5D 0.0 (4) C6B-C1B-C11B-O11B −3.5 (4) C6D-C1D-C2D-C3D 0.2 (4) C6B-C1B-C11B-O12B 177.3 (2) C11D-C1D-C2D-C3D 179.6 (2) O2B-C2B-C3B-C4B 179.6 (2) C6D-C1D-C11D-O11D 6.3 (4) C1B-C2B-C3B-C4B −0.4 (4) C11D-C1D-C6D-C5D −179.4 (2) C2B-C3B-C4B-N4B 179.3 (2) C6D-C1D-C11D-O12D −174.2 (2) C2B-C3B-C4B-C5B 0.7 (4)
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